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To determine the thermal responses of cardiovascular
tissues to laser and electrical ablation, and to charac-
terize the effects of different superfusing media and tem-
peratures on target tissue temperatures and resulting
extent of tissue injury, 184 laser and 15 electrical dis-
charges were delivered to segments of human and canine
aorta and canine ventricular endocardium. Tissue tem-
peratures were measured 2 mm from the point of contact
of laser fiber tip and tissue.
When superfusing media consisted of whole blood or
plasma at room temperature, a standard 40 J laser dis-
charge caused peak arterial temperatures to rise 29.2 ±
1.6°C and 30 ± ] .4°C, respectively; however, tissue cool-
ing was significantly slower in blood than in plasma.
When saline solution was superfused, tissue tempera-
tures rose by 11.4 ± 2.rC, and tissue cooling occurred
significantly faster than with either plasma or blood. The
dimensions of the resulting aortic lesions were larger
when blood (1.69 ± 0.26 mm) was superfused than when
plasma (1.39 ± 0.04 mm) or saline (0.77 ± 0.13 mm)
was superfused (p < 0.0001). Similar findings were ob-
served with ventricular endocardium using blood or sa-
line as the superfusing medium. In arterial tissue, su-
perfusion with cold blood or saline solution resulted in
Growing interest has focused on the potential value of laser
photoablation for recanalizing atherosclerotic coronary ar-
teries (1-3) , and of laser and electrical ablation of the atrio-
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lower peak temperature elevations (22 ± 3.8°C and 13.5
± 1.3°C, respectively) and faster tissue cooling after
laser discharge. Corresponding aortic lesion sizes were
significantly smaller (1.4 ± 0.03 and 0.5 ± 0.02 mm,
respectively) than when blood or saline medium was
superfused at room temperature (p < 0.05). When 200
J of cathodal shock was delivered to ventricular endo-
cardium, tissue temperatures rose approximately 15°C
regardless of whether they were superfused with blood
or saline.
In conclusion, thermal mechanisms play an impor-
tant role in both laser and electrical ablation of cardiac
tissues; however, the composition of surrounding fluid
medium affects the response of the tissue to laser to a
greater degree than to electrical shock. Blood appears
to enhance laser-induced tissue injury by allowing for
higher peak tissue temperatures and slower tissue cool-
ing. In contrast, superfusion of cold saline during laser
discharge results in lower peak temperatures, faster tis-
sue cooling and, consequently, less tissue injury. This
may have important implications for preventing perfo-
rations during laser recanalization of obstructed arter-
ies.
(J Am Coli Cardiol 1986;8:193-200)
ventricular node or endocardial arrhythmogenic foci for
treating refractory arrhythmias (4 ,5) . Although these meth-
ods show great promise, tissue perforation remains a sig-
nificant problem, especially in laser coronary artery reca-
nalization (6), and efforts are being made to develop methods
to limit the degree of laser-induced injury. Studies using
both the neodymium:yttrium-aluminum-garnet (Nd:YAG)
and argon lasers on arterial and ventricular tissue have shown
that laser-induced lesions are larger in the presence of blood
(5 ,7) . These observations have important implications, be-
cause modulation of lesion size by the surrounding fluid
medium may be an easy and inexpensive method by which
certain tissues can be selectively destroyed or, more im-
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portantly, protected against excessive tissue damage or per-
foration. The purpose of this study was to determine the
thermal characteristics of arterial and ventricular tissue dur-
ing laser and electrical ablation, and to characterize the
effects of different superfusion media and temperatures on
resulting tissue temperatures and lesion dimensions.
Methods
Protocol for laser discharges. A total of 184 laser dis-
charges were delivered to segments of canine aorta and
ventricular endocardium and to segments of postmortem
human aorta. Tissues were cleansed of blood and mounted
on an adjustable stage which was positioned perpendicular
to and directly under the tip of an 8F luminal catheter (Fig.
I). The proximal end of the catheter was connected to a Y
connector, through which a 400 JL quartz core fiber was
passed, and positioned with the distal end of the laser fiber
tip 2 mm beyond the end of the luminal catheter. Attached
Figure 1. Experimental apparatus showing the laser fiber housed
within the lumen of a modified coronary catheter positioned per-
pendicular to the tissue sample. A, The tip of the laserquartz fiber
protrudes from the end of the catheter and is lightly touching the
tissue surface. 8, The luminal 8F catheter is held above and per-
pendicular to the tissue sample. C, A syringe containing super-
fusion medium is connected to the catheter through a "Y" con-
nector. D, The neodymium: yttrium-aluminum-garnet (Nd:YAG)
laser power source is coupled to the quartz fiber . E, A digital
thermometer (Celsius) is attached to a 22 gauge thermistor probe
positioned immediately beneath the tissue surface. F, The tissue
sample is fixed to an adjustable stage.
B
to the other arm of the Y connector was a syringe containing
superfusion medium . The quartz core fiber was coupled to
a Nd:YAG laser (Cooper Lasersonics model 8(00) which
was factory-calibrated before these experiments .
The adjustable stage was positioned so that the laser fiber
tip was lightly apposed to either the endothelial surface of
the aorta or the endocardial surface of the ventricular tissue
sample. A 22 gauge temperature probe (Cole-Parmer In-
strument Co. , YSI Series 500; time constant = 0.2 seconds)
was placed immediately beneath the surface of the tissue 2
mm from the laser fiber tip and temperatures were measured
using a digital thermometer (Cole-Parmer Instrument Co.,
model 8110-20; range: -25.7 to + 103.2°C; resolution:
O.I°C). Liquid medium was superfused through the catheter
lumen to completely cover the laser fiber tip and areas of
tissue to be ablated. Laser energies of 40 J (40 W delivered
over I second) were used throughout these experiments.
Tissue temperatures were recorded before, during and at 5
second intervals after laser discharge.
Description of laser-induced lesions in aorta and ven-
tricular tissue. A total of 184 laser discharges were deliv-
ered to arterial and ventricular tissue through superfusion
media that consisted of either heparinized whole blood,
plasma or saline solution at room temperature (24°C). To
determine whether lesion size could be modified by chang-
ing the temperature of the superfusing medium, additional
experiments were performed using cold whole blood (8°C)
and cold saline (l6°C). All experiments were performed
with tissue at room temperature. Tissues were fixed in 10%
buffered formalin immediately after each experiment and
lesions were measured with a micrometer. Laser-induced
lesions consisted of vaporized craters in vascular tissue and
craters surrounded by rims of coagulation necrosis in en-
docardial tissue. Lesion size was described in terms of lesion
diameter and area. Lesion diameter was defined as the di-
ameter of gross tissue injury measured perpendicular to the
thermistor probe. Lesion areas were measured by computer-
assisted planimetry (Digisonics Echo-Comp) of enlarged
photographs of the lesions .
Protocol for electrode shocks to ventricular endocar-
dium. An additional set of experiments was performed to
characterize the temperature effects of transcatheter elec -
trode shock on canine ventricular endocardium. A 6F quad-
ripolar catheter (United States Catheter and Instruments Co.)
was positioned perpendicularly to full thickness specimens
of left or right ventricular free walls in a manner similar to
that of the luminal catheter described. The tip electrode was
lightly apposed to the endocardial surface. Using a standard
clinical defibrillator (Physio-Control Life Pak 4), 14 cath-
odal discharges of 200 J each were delivered to ventricular
endocardium through the distal catheter electrode to a metal
plate anode that was placed beneath the tissue sample. The
superfusion medium consisted of either whole blood or sa-
line . The thermistor probe was embedded in ventricular
JACCVol. 8. No. I
July 1986:193-200
LEEET AL.
THERMAL EFFECTS OF LASER AND ELECTRICAL DISCHARGE
195
tissue just beneath the endocardial surface and 2 mm from
the electrode tip. Temperatures were measured and recorded
in the manner described earlier.
Statistics. Results are expressed as mean ± SEM. The
Student 's r-test was used to compare lesion diameters and
temperature differences between groups. Statistical signif-
icance was assumed at p < 0.05 .
Results
Arterial Tissue
Tissue temperatures with superfusate at room tem-
perature. Changes in tissue temperature during and after
laser discharge in arterial tissue superfused with room tem-
perature whole blood, plasma or saline solution are shown
in Figure 2A. All data are expressed in degrees centigrade
above control temperatures. Blood at room temperature was
used as superfusate in 40 laser discharges. Peak tissue tem-
peratures rose by 29 .2 ± 1.6°C above control immediately
after laser discharge and fell to 12.8 ± OSC above control
after 5 seconds and to 4.7 ± 0.14°C above control 60
seconds after laser discharge.
Twenty-one laser discharges were performed with room
temperature plasma as superfusate . Peak tissue tempera-
tures rose by 30 ± 1.4°C immediately after laser discharge
and fell to 10 ± O.4°C above control after 5 seconds and
to 3.4 ± 0.2°C above control 60 seconds after laser dis-
charge. There were no significant differences between peak
tissue temperatures after laser discharge in blood compared
with plasma; however, tissue temperatures in blood re-
mained significantly higher throughout the 60 second period
after laser discharge compared with those in plasma (p <
0.(01).
Saline solution at room temperature was superfused dur-
ing laser discharge in nine cases . Peak tissue temperatures
rose by 11.4 ± 2.2°C immediately after laser discharge and
fell to 4 .2 ± 0 .6°C above control after 5 seconds and to
2.4 ± 0.3°C above control 60 seconds after laser discharge .
Peak tissue temperatures in saline solution were significantly
lower than those in blood (p < 0.0001) and plasma and
rema ined lower throughout the 60 second period after laser
discharge (p < 0.01 ).
Extent of tissue injury. The extent of tissue injury re-
sulting from laser discharge in the three superfusion media
is shown in Figure 2C. Lesion diameters were largest with
room temperature blood as superfusate (1 .69 ± 0.026 mm),
smaller with plasma (1.39 ± 0.04 mm) and smallest with
saline solution (0 .77 ± 0.13 mm). These lesion diameters
were significantly different from each other (p < 0.0001).
Similarly, lesion areas were largest in room temperature
blood (2.30 ± 0.07 mrrr'), smaller in plasma (1.54 ± 0.12
mrrr') and smallest in saline solution (0.78 ± O.12 mrrr')
(p < 0 .0001).
Tissue temperatures with cold superfusate. Because
tissue perforation has been shown to be a major problem
with laser recanalization of coronary arteries (6), a means
for controlling the extent of laser damage would be an im-
portant safeguard. Because the initial data showed that higher
temperatures and prolonged heat dissipating phases are as-
sociated with larger lesions, it followed that decreasing peak
temperatures and hastening tissue cooling would result in
smaller lesion sizes. Therefore , the superfusing medium was
changed to consist of cold blood (8°C) in 18 laser discharges
and cold saline solution (16°C) in 22 laser discharges, and
was superfused at a constant rate during and after laser
discharge. Figure 2B shows the tissue temperature curves
obtained using either cold blood or saline as superfusate.
The curve using blood at room temperature was added for
reference. During cold blood superfusion, laser discharge
caused a peak temperature rise of22 ± 3.8°C, which rapidly
declined to 6.2 ± OSC above control at 5 seconds and to
control temperatures after 30 seconds. Laser discharge in
cold saline, on the other hand , resulted in a peak temperature
rise of 13.5 ± 1.3°C, which decreased to 1.19 ± 0.22°C
above control after 5 seconds and to 0.1 ± 0.0 1°C above
control at 30 seconds. These were all significantly different
from the results obtained with laser discharge in blood
(p < 0 .0001).
Extent of tissue injury. The dimensions of laser-induced
lesions using cold blood or saline solution as superfusate
are shown in Figure 2C. The mean dimension of lesions in
cold blood was 1.4 ± 0.03 mm , and that of lesions in cold
saline was 0.5 ± 0.02 mm . Corresponding lesion areas
were 1.96 ± 0.08 and 0.39 ± 0.03 mm", respectively (p
< 0 .0001). Therefore, superfusion of cold blood during
laser discharge resulted in smaller lesions compared with
those formed during superfusion of blood at room temper-
ature (p < 0.02). Similarly, lesions formed in cold saline
were smaller than those in cold blood (p < 0.0001), al-
though the temperature of cold saline was double that of
cold blood and the lesions were smaller than those formed
in saline at room temperature (p < 0.02).
Postmortem samples of atherosclerotic aorta. Laser
discharge was also directed at postmortem samples of ath-
erosclerotic human aorta using room temperature blood
(n = 9) or saline solution (n = 8) as superfusing media.
In blood, peak temperatures rose 4.8 ± 0.9°C above control
and fell to 3.5 ± 0.5°C above control temperatures at 5
seconds and to 2.2 ± 0.2°C above control at 40 seconds
after laser discharge. In contrast, temperatures of tissues
superfused with saline solution peaked at 2.3 ± 0.2°C above
control immediately after laser discharge and fell to 0 .7 ±
O.l oC above control after 5 seconds and to 0.4 ± 0.01°C
above control temperatures 40 seconds after laser discharge.
These differences were significant (p < 0.03).
Resulting lesion dimensions were significantly larger in
tissues superfused with blood compared with those super-
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Figure 2. A, The rise in arterial tissue temperatures resulting from
delivery of 40 J of laser energy through a superfusion medium
consisting of either whole blood (upper curve, e--------e) , plasma
(middle curve, .-------.) or saline solution (lower curve, .____.>
at room temperature. B. The rise in arterial tissue temperatures
after 40 J of laser energy is delivered through a superfusionmedium
consisting of either cold whole blood (g0C) (middle curve) or cold
saline solution (l6°C) (lower curve) . The temperature curve for
whole blood at room temperature is included for reference (upper
curve) . C , Dimensions of laser-induced lesions in canine arterial
tissue. Lesion dimensions in tissues superfused with whole blood,
plasma or saline solution at room temperature are shown on the
left side of the figure and lesion dimensions in tissues superfused
with either cold whole blood or cold saline solution are shown on
the right side of the figure.
fused with saline solution (2.5 ± 0.1 mm versus 1.35 ±
0.2 mm; p = 0.00(1). Figure 3 shows the gross morpho-
logic and histologic features of lesions in canine aorta. le-
sions produced in room temperature blood showed larger
transmural craters . Lesions produced in cold blood and cold
saline were more conical in shape and several lesions produced
in cold saline showed no evidence of tissue charring.
Ventricular Tissue
Laser photoablation. Ventricular endocardial tissue
temperature changes during and after delivery of laser en-
ergy in both blood (n = 37) and saline solution (n = 20)
JACC Vol. 8. No. I
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Figure 3. Laser-induced lesions in canine aorta . a , Transverse
section through aortic lesions created by laser discharge in whole
blood at room temperature. The charred lesions are transmural and
cylindrical in shape . Note the abrupt ending of the charred tissue
at the media-adventitia interface. Original magnification x 10. b,
Transverse section through aortic lesions created by laser discharge
in cold blood (right) and cold saline solution (arrowheads). These
lesions are more conical than lesions created in whole blood. Two
of the lesions created in cold saline solution lack evidence of tissue
charring . Original magnification x 10. c, Light micrograph of a
lesion produced in whole blood. The charred borders of the crater
are seen clearly and the crater extends nearly through the wall,
only to stop at the media-adventitia interface. Original magnifi-
cation x 80. d. Light micrograph of a lesion produced in cold
saline solution. The charred tissue is limited to the inner third of
the aortic wall and involves only the intima and a few layers of
smooth muscle cells. Original magnification x 80. e, Higher mag-
nification light micrograph of the specimen shown in c. The charred
borders consist of carbonized areas of elastic lamellae of the media
separated by empty spaces. Note that damage to smooth muscle
cells does not extend far from the crater itself. Glycol methacrylate
section stained with toluidine blue. Original magnification X 450.
C, Higher magnification light micrograph of the lesion shown in
d . There is less evidence of carbonization of the elastic lamellae,
although there are several spaces between the elastic lamellae that
arc devoid of cellularity . Several smooth muscle cells have small
numbers of cytoplasmic vacuoles . Glycol methacrylate section
stained with toluidine blue. Original magnification x 600. All
photographs reduced by 15%.
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Figure 4. A, Changes in ventricular endocardial temperatures after
40 J of laser energy was delivered in a superfusion medium con-
sisting ofeitherwholebloodor salinesolution at roomtemperature.
B, Dimensions of endocardial lesions produced in whole blood
versus saline solution.
at room temperature are shown in Figure 4A. In blood, peak
endocardial temperatures rose by 30.1 ± 1.9°C immediately
after laser discharge and fell to 12.7 ± 0.9°C above control
after 5 seconds and to 2.5 ± 0.15°C above control 60
seconds after laser discharge. In contrast, with saline as
perfusate, peak endocardial temperatures rose by 14.7 ±
1.0°C and fell to 4.8 ± 0.36°C above control after 5 seconds
and to 1.8 ± O.12°C above control 60 seconds after laser
discharge (p < 0.001).
Laser-induced endocardial Lesions produced in blood were
significantly larger than those produced in saline solution
(3.25 ± 0.22 versus 1.4 ± 0.1 mm; p < 0.001) (Fig. 4B).
Electrical ablation. Tissue temperatures measured dur-
ing electrical ablation with 200 J in either blood or normal
saline solution are shown in Figure 5. In blood, endocardial
temperatures rose 15 ± 4. T'C immediately after shock, fell
to 2.2 ± 0.7°C above control after 5 seconds and to 1.4
± 0.6°C above control temperatures 40 seconds after elec-
trical discharge. Electrical shock in saline produced a tem-
perature rise of 14.8 ± 3.1"C immediately after shock,
which fell to 2.7 ± 0.6°C above control after 5 seconds
and to 0.9°C above control after 40 seconds. The use of
blood or saline as the perfusing medium did not significantly
affect the temperature response of endocardium to electrical
shock. High energy electric shock caused hypercontraction
of isolated ventricular muscle rather than discrete visible
lesions, making it very difficult to evaluate lesions properly.
Therefore, lesion size could not be accurately quantitated
in these experiments.
Discussion
A major advantage of laser photoablation lies in the abil-
ity to direct energy through thin, flexible fiber optics, thereby
delivering high energy onto small, otherwise inaccessible
target areas. Laser ablation of tissue occurs through non-
specific thermal mechanisms. Tissue vaporization usually
occurs with tissue temperatures in excess of 100°C; how-
ever, tissue damage due to protein denaturation can occur
with tissue temperatures in the range of 42 to 65°C. Cell
injury, inflammation and repair may occur with temperature
elevations of only 5 to WOC above body temperature (8).
The safe and successful use of laser photoablation, however,
will depend on the ability to create controlled, selective
injury to targeted areas with minimal damage to surrounding
normal tissue, a concept referred to as selective photo-
thermolysis (9).
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longer periods of time than tissue temperatures recorded at
corresponding times in saline solution. The resulting lesion
dimensions in both arterial and ventricular tissues were sig-
nificantly larger when tissues were superfused in blood as
compared with saline. Although this relation was also found
in postmortem human aorta, the temperature changes in this
tissue were markedly smaller than those measured in fresh
canine tissues. The reasons for the lower temperature ele-
vations are unclear; however, the human aortic segments
were older than 48 hours' postmortem and the endothelial
surface was covered with soft yellow fat. Both of these
factors may have contributed to the decreased thermal con-
duction properties of this tissue as compared with the fresh,
nonfatty canine arterial segments. It is likely that this de-
creased thermal conduction caused the underestimation of
temperature changes when measured 2 mm fom the crater
center.
Tissue injury with superfusion of saline solution ver-
sus whole blood or plasma. To determine the influence of
red blood cells on tissue temperatures and lesion dimen-
sions, tissue temperatures were also measured using plasma
as the superfusing medium. Peak temperatures of tissues
superfused with plasma were not significantly different, but
decreased significantly faster than those of tissues super-
fused with blood. In contrast, peak temperatures of tissue
superfused with plasma were significantly higher than those
of tissues superfused with saline, and temperatures of tissues
in plasma remained significantly higher throughout the en-
suing 60 seconds after laser discharge. The corresponding
lesions of tissues in plasma were significantly smaller than
those in blood, but larger than those in saline. This com-
bination of findings suggests that higher peak temperatures
and slower heat dissipation are two of the mechanisms un-
derlying the enhancement of laser-induced injury by blood.
It is unclear why peak tissue temperatures were higher
when tissues were superfused with blood and plasma than
when they were superfused with saline solution; however,
it appears that some component common to both blood and
plasma, possibly plasma proteins, may have contributed to
the increased transfer of heat to tissue. Fenech et al. (7)
hypothesized that the presence of red blood cells increase
the laser beam dispersion angle, and suggested that this is
one possible mechanism by which whole blood enhances
laser injury. Our results support this concept because peak
tissue temperatures measured 2 mm from the laser tip were
higher when tissues were superfused with blood and plasma
than with saline solution. However, if blood increases the
beam dispersion angle, it would also increase laser spot
size; thus, the concentration of laser energy would be lower
and the resulting lesions would be larger in suface area but
shallower in depth. Transverse cuts through lesions formed
in blood, plasma and saline showed this not to be the case.
Therefore, an alternative explanation may be that blood
increased heat transfer to tissue by factors independent of
light characteristics. Formation of a gas pocket at the in-
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Methods to modify laser-induced tissue injury. Sev-
eral investigators have used lasers with different wave-
lengths, pulse durations and delivery rates to modify laser-
induced tissue injury (10,11). Changing laser wavelength
affects the depth of penetration of the light and therefore
the depth of heat deposited within the tissue; however, once
the tissue is heated, tissue damage occurs regardless of the
laser wavelength or source of the heat. Tissue injury may
spread beyond the target site when laser exposure time sur-
passes the thermal relaxation time of the target tissue. Tissue
relaxation time is defined as the time required for the central
temperature of a Gaussian temperature distribution, with a
width equal to the target's diameter, to decrease by 50%
(9). By using rapid delivery rates and laser pulse durations
that are shorter than the first-order tissue thermal relaxation
time, heat is allowed to dissipate from surrounding tissues
before the delivery of subsequent laser pulses. This results
in discrete vaporization of tissue within the spot of laser
light, with little injury to surrounding tissues. The obser-
vation that blood enhances induced tissue injury by lasers
of two different wavelengths (Nd:YAG and argon) is im-
portant, in that elucidating the underlying mechanisms may
suggest alternative means of controlling the degree and se-
lectivity of laser-induced injury by using selected perfusing
media. However, blood may have different influences on
lasers with wavelengths different from those of the Nd:YAG
or argon lasers and our observations can be applied only to
the Nd:YAG laser.
Tissue superfusion with blood versus saline solution.
When a fixed laser energy dose was delivered to tissue
superfused in either blood or saline solution, temperatures
of tissue in blood peaked higher and remained higher for
Figure 5. Changes in ventricular endocardial temperatures after
delivery of 200 J of cathodal electrical shockfromthe distal pole
of a standard clinical electrophysiology catheter. Peak tempera-
tures rose approximately 15°C abovecontrol temperatures. There
were no significant differences in the temperatures of tissues su-
perfused withwholeblood (WB)andsalinesolution duringshock.
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terface between fiber tip and tissue was observed during
laser discharge in both blood and plasma, but not in saline .
The formation of hot gases resulting from combustion of
proteins in blood and plasma may have increased the area
of tissue exposed to high temperatures, thus causing the
higher peak temperatures and larger lesions achieved in
blood and plasma. Because heat dissipation from tissues
was slower when they were superfused with blood or plasma
than with saline, it appears that red blood cells and plasma
proteins, by some unclear mechanism, impede the dissi-
pation of heat from tissues.
Role of superfusing cold fluid medium in diminishing
tissue injury. Because higher peak temperatures and longer
heat dissipating phases were associated with greater tissue
injury, it was hypothesized that decreasing tissue temper-
atures by superfusing a cold fluid medium during laser dis-
charge would decrease lesion size . Superfusing cold blood
and saline solution during and after laser discharge de-
creased peak tissue temperatures and hastened tissue cool-
ing. Although cold blood was superfused at lower temper-
atures than was cold saline, (8°C versus 16°C), peak tissue
temperatures with cold blood were still significantly higher,
and tissue temperatures remained significantly higher during
the 30 second cooling phase in cold blood than they did in
cold saline . Consequently, the sizes of lesions formed in
cold blood were larger than those formed in cold saline, but
smaller than those formed in blood at room temperature .
Thus, superfusion of cold blood or saline decreased laser-
induced lesion size by lowering peak tissue temperatures
and by increasing dissipation of heat from surrounding tis-
sues, a mechanism similar to that of decreasing tissue ther-
mal relaxation time. We observed that peak tissue temper-
atures were not significantly different when superfused with
saline at room temperature or at 16°C, yet lesion dimensions
were smaller in tissues superfused with cold saline. This
observation illustrates the role of the tissue cooling phase
in decreasing the extent of tissue injury. Cooling blood to
temperature s below that of saline , however , did not coun-
teract the heat transmitting and insulating effects of red
blood cells and plasma proteins .
Myocardial injury from catheter electrical ablation.
Transcatheter electrical shock ablation of ventricular tissue
is being used more frequently in the treatment of patients
with refractory supraventricular (12) and ventricular tachy-
arrhythmias (13), yet the mechanisms of myocardial injury
resulting from high energy electrical shock remain contro-
versial. Measurement of tissue temperatures resulting from
electrical ablation shows the mechanism of injury to be due
at least in part to thermal mechanisms , because peak tissue
temperatures increased by approximately 15°C immediately
after electrical shock and remained elevated for nearly I
minute thereafter. In contrast to the findings with laser en-
ergy, superfusion of either blood or saline solution had little
effect on temperature response to electrical shock.
Conclusions. Thermal mechanisms play a prominent role
in laser and electrical ablation of cardiovascular tissue. Our
findings show that the composit ion and temperature of the
surrounding fluid medium have important effects on the
temperature response of tissues to laser energy and on the
subsequent degree of laser-induced injury. This is in contrast
to electrical ablation, where the surrounding fluid medium
does not appear to have a significant effect on tissue tem-
peratures . Because a major obstacle to laser recanalization
of coronary arteries is the problem of tissue perforation,
infusing cold saline solution past the laser fiber tip-tissue
interface during laser discharge may decrease the incidence
of excessive tissue injury or perforation.
We extend our grateful appreciation to Ninnal Saini, MD and Robert
Patterson, MD for providing the clinical pathologic specimens .
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